143 multiple hubs of interactors and regulators. Cross referencing the shg ERC list with the 144 hits from these screens revealed only a few common genes such as RhoGAPp190, 145 Rab5, Appl and Stim. This suggests that ERC analysis is identifying additional shg 146 regulatory components that were undetected in genetic or proteomic screens. Using gene ontology (GO) based enrichment analysis, we found that the shg 149 ERC genes are enriched for plasma membrane (PM) localized proteins and PM-150 associated protein complexes ( Fig 1B) . Additionally, genes that function in biological 151 processes requiring E-cadherin-mediated adhesion, such as wing disc morphogenesis, 152 imaginal disc morphogenesis, epithelial morphogenesis, cell migration and AJ 153 organization, were significantly overrepresented in the shg ERC list ( Fig 1C) . Next, we 154 analyzed the molecular functions of the human orthologs of the ERC identified genes.
155 We found that genes involved in epithelial AJ remodeling and cancer molecular 156 mechanism were overrepresented (Fig 1D; S2 and S3 Table) . Also, genes that function 157 in RhoA, CCR5, TGF-β, PTEN and AJ-mediated signalling pathways were enriched (Fig 158 1D, S2 and S3 Table) . Thus, the shg ERC list contains genes with established roles in 159 regulating AJs as well as novel candidate genes.
RNAi screen in BCs identifies genes that regulate cell-cell adhesion 161
To evaluate the function of genes in the shg ERC list, we conducted an in vivo 162 RNAi-based genetic screen in the Drosophila egg chamber. We analyzed BC collective 163 cell migration (CCM) because it is regulated by DE-Cad and is a powerful system to 164 study the interplay between cell migration and cell-cell adhesion (Fig 2A) 
167
First, we downregulated levels of individual AJ genes by using the GAL4/UAS 
283
Next, we focused on the Raskol-YFP signal at the leading edge of the BC cluster 284 ( Fig 5B and 5D ). Here, Raskol colocalized with actin suggesting that it may play a role 285 in actin dynamics. Since Raskol contains a GAP domain and colocalizes with the 286 cortical actin cytoskeleton in BCs, the FE, the amnioserosa and the dorsal most 287 ectodermal cells [55, 60], we sought to determine whether it functions to regulate actin 288 organization in BCs. We stained egg chambers expressing raskol RNAi in the BCs 289 under the control of slbo-GAL4 driver for F-actin (phalloidin) and nuclei (DAPI) to assess 290 F-actin distribution in the migrating cluster. In control BCs, actin accumulated at the 291 base of protrusions typically oriented in the direction of migration ( Fig 6E) . In contrast, 15 292 downregulation of raskol resulted in dramatic formation of multiple ectopic actin patches 293 around the BC cluster ( Fig 6F and 6G ).
294
We then performed time-lapse live imaging of BC clusters expressing UAS-295 lifeact-GFP under the control of slbo-GAL4 to analyze protrusion dynamics in more 296 detail. In control egg chambers, we observed protrusions extending primarily from the 297 front of the migrating cluster ( Fig 299 Movie 2), consistent with our previous observations. Interestingly, the number of front-300 oriented protrusions in control and raskol RNAi expressing BCs did not differ 301 significantly ( Fig 6K) . These data suggest that Raskol acts to restrict actin protrusions to Table) . 519 To quantify defects in border cell cluster adhesion, we determined the percentage of 520 egg chambers where individual border cells had detached from the cluster.
521
To quantify DE-Cad levels, linescans across the BC-BC contacts were used to 522 calculate the maximum pixel intensity at the contact in ImageJ. Peak values were then 
532
Ectopic actin patch number was quantified as described [92] . Actin patch present 533 at the base of the leading edge protrusion was excluded from quantification since it is 534 not ectopic. Welch's t-test was performed to statistically compare number of ectopic 535 actin patches between samples.
536
To quantify protrusion direction, we measured protrusions around the BC cluster 
